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概要
Discharge pulsation of a diaphragm pump is studied experimentally and 
numerically. The pulse occurs when the channel is blocked by the check ball 
to prevent the reverse flow. Propagation of the plus in an elastic tube is also 
investigated through the measurement of the pressure and the discharge, and 
is studied by numerical analysis. Numerical analysis show that the pressure 
waves propagate downstream, but the standing envelope of the waves appears 









































































ҟͳΔ΢ϨλϯνϡʔϒΛ௚ྻʹܨ͗ʢ಺ܘ 8mm, ೑ް 2mm͓Αͼ಺ܘ 4mm, ೑
ް 1mmʣྲྀ ମΛ॥؀ͤ͞ ʢͨਤ 1ࢀরʣɽѹ ʢྗKeyence GP-M010ɼԠ౴࣌ؒ 2 msʣ
͸ɼుग़෦ʢP1ʣʢs=0ɼs͸ుग़෦͔ΒଌͬͨνϡʔϒʹԊ͏ڑ཭࠲ඪʣɼs=150cm
(P2)ɼ͓Αͼ಺ܘ 8mmͷ؅ͷऴ୺ (P3)Ͱଌఆɼ·ͨྲྀྔʢKeyence FD-XS20ɹ௒



















































































































ͷҐ૬͔ࠩΒ఻೻଎౓͕ܭଌͰ͖ɼ΢Ϩλϯνϡʔϒ Ͱ͸C=140 m/s ͱͳΔɽ·






ਤ 6͸ɼ࡞ಈӷମͷ೪౓Λ 10ഒʢ10 cPʣͱͨ͠ͱ͖ͷྲྀྔ͓ΑͼѹྗมಈΛࣔ








ਤ 7͸ɼుग़෦ʹ΢Ϩλϯνϡʔϒ ͷ୅ΘΓʹγϦίϯνϡʔϒʢC=14 m/sʣΛ





































































ʢ1 cPʣɼΠϯόʔλप೾਺͸ 25Hzɼϐετϯपظ͸ 0.62ඵͰ͋Δɽ
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όʔͰ͸ɺPavδV + δPVav = 0ɺ஄ੑ؅Ͱ͸ɺδP/δA = ρC2/AͱͳΔɻ͜͜ͰɺVav
͸؅಺ѹྗԼʹ͋ΔΤΞʔνϟϯόʔ಺ͷۭؾͷ༰ੵͰ͋ΔɻΤΞʔνϟϯόʔͱ
஄ੑ؅Ͱಉ͡ମੵมԽΛൃੜͤͨ͞ͱ͖ͷѹྗมԽΛܭࢉ͢Δɻ஄ੑ؅ͷ௕͞Λ L























ͱͳΔɻຊ࣮ݧͰ͸ɺρ ∼ 1000 kg/m3ɺPav ∼ 100 kPaɺL ∼ 1mɺA ∼ 10−4m2Ͱ͋










D叫 1 8pd (82ud + 8ud十陀Ud)
D山＝―/如十 V 8rJ り如釦J' (3) 
D糾 d= _ ! 8pd + V (82Wd + 8wd _竺十五









四(t臼 d,R孔=0, w(td心d,Rd)= 
如



















d RndO ⑰’ 
四 flndoWd Pd Rd 
u = Udo'w = Ld Udo'p = pUdo2'R =如0. (9) 
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∼ 1 g/cm310 cm/sec× 0.5 cm
100 cm× 0.01 sec = 5 dyn/cm
2/cm. (10)
ҰํͰɼԁ؅؅࣠ํ޲ͷεύΠΫʹΑΔѹྗޯ഑͸͓Αͦ 1000 dyn/cm2/cmͰ͋Γɼ
εύΠΫ͕ଘࡏ͢ΔྲྀΕʹରͯ͠΋ |∂pd/∂rd|  |∂pd/∂xd|͕੒ཱ͢Δɽ͕ͨͬ͠
ͯɼӡಈํఔࣜʹ͓͍ͯ ∂pd/∂rd͸ແࢹ͞ΕΔɽ·ͨɼຊ࣮ݧͰ͸ϙϯϓͷೳྗ͔
Βɼ෇ՃͰ͖ΔѹྗͷΦʔμʔ͸ pd ∼ ρUd2 ≈ 100 kPaͰ͋Γɼ΢Ϩλϯνϡʔϒ
Ͱ͸ Cnd ≈ 50 ∼ 200m/sఔ౓ͱͳΔɽ͕ͨͬͯ͠ɼࣜ (8)ΑΓɼUd/Cnd  1Λߟ





し -- L 
200
以上より，無次元化した基礎方程式は次式で与えられる．
Du op 1 82u au 282u 
Dt =―面十面(8r2+ rar豆 8x2)'
au aw w 
— +-+-=0 
ax ar r 
p(t,x)=~(員）2 { 1-佐）4}, 
竺三 St!!_+u竺 +w~
Dt at ax ar 




u(t, x, R) = 0, w(t, x, R) = St面'
および，上流端(x= O)の流速分布として




eiwdt 1 -Jo(ar)/ Jo(aR。)
R。21'1Tl-n 1ヽ1-n Tl-n ＼ヽ’





































Rn2 -Rnl X -L1 + dL /2 凡2+ Rn1 











伝播速度：内径8mm,厚さ 2mmのウレタンチューブではCndl= 140 m/s, 内径4
mm, 厚さ 1mmのウレタンチューブではCnd2= 175 m/sを与える．また，流量は


























































































































ਤ 11: पظత֧ཚʹΑΔྲྀྔมಈɽ্ਤɿTd = 0.62 sɼԼਤ:Td = 0.05 sɽӈਤ: 1 cPɼ
ࠨਤ: 10 cP. ͜͜Ͱɼ Q = 3.0 /min, Cnd1 = 140m/s, Cnd2 = 175m/sɽ
	




















































ਤ 12: पظత֧ཚʹΑΔѹྗมಈɽ্ਤɿTd = 0.62 sɼԼਤ:Td = 0.05 sɽӈਤ: 1 cPɼ























































ਤ 13: पظత֧ཚʹΑΔѹྗมಈɽ্ਤɿTd = 0.62 sɼԼਤ:Td = 0.05 sɽӈਤ: ѹ

















0兌 E o梵ぴ枷炉｀ =1-び2h(ax2十瓦面)-Tw, 
Pwh a2ry = -E rJ a-淡
加 1-a-2h(Rげ＋戸;;)+ Pw, (23) 




E hry E h(R-R砂 E h R Rn 3 
四=1ー ： =1-庄凡2 ,:;j 1-庄R[瓦―げ）] (24) 
上式最後の近似はゴムのような弾性管に適用可能であることが示されている [5]。
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